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DEVICE AND METHOD FOR CONTROLLING WEB TENSION 

5 

BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

The present invention relates generally to web printing presses and more 
particularly to a method and device for controlling web tension in a web printing press 
10 2 . B ackground Information 

Web printing presses print a continuous web of material, such as paper. 
During printing, the web of material is acted on by various printing cylinders, which 
transfer ink to the web. For example, in a four-color double-sided offset lithographic 
printing press, four pairs of blanket cylinders form nips through which the web passes. 
15 During printing, the blanket cylinders contact the web and provide ink to both sides 

of the web. 

During start-up or shut-down, or during plate changes, it is often desirable to 
have the web press running in a non-printing mode, where the printing cylinders 
contacting the web are thrown-off so that they do not print on the web. For example, 

20 the blanket cylinders in a print unit of a web offset printing press can be separated 

from each other so that ink is not applied to the web. The web however continues to 
run through the print unit. f 

The web in this non-printing condition is known as a white web, since ink is 
not be applied to the web. 

25 When the press then resumes or begins a printing mode, the tension in the web 

changes due to the inking and wetting of the web as the web travels through the nips 
in the printing units. For example, the modulus of elasticity of the web changes due 
to the application of the ink and any wetting solution. These tension changes in the 
web can result in web weaving, wrinkling, and increased sensitivity to web defects, 

30 often resulting in a web break. Web breaks cause increased press down time created 
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BRIEF SUMMARY OF THE INVENTION 

An object of the present invention is to provide for more stable tension 
throughout a printing press, including after the printing units, during the transition 
5 between white web and printing modes. 

The present invention provides a method for controlling tension in a web of a 
printing press, the printing press including an infeed, printing units and a folder, the 
method comprising the steps of: 

increasing an infeed tension in the web between the infeed and the printing 
10 units when the printing units change to a printing mode from a white web mode; and 

decreasing the infeed tension in the web when the printing units change from 
the printing mode to the white web mode. 

By increasing and decreasing the infeed tension during the transients caused 
by the change from a white web (non-printing mode) to a printed web (printing 
1 5 mode), tensions in sections of the press after the printing units can be maintained at 

more constant level, thus reducing web breaks and imperfections in the printed 
products. The change in tension in the infeed causes fewer printing disturbances and 
also is not as large a danger for web breaks, as the web is not yet inked and wetted. 

The present invention preferably includes the steps that tension is maintained 
20 at a generally constant level in the web after the printing units. 

The tension levels preferably are controlled by a PLC (programmable logic 
controller) which may be connected by a LAN (local area network) to various press 
sections. Tension control can be provided using, for example, dancer rollers similar to 
those used in U.S. Patent Nos. 4,838,498 and 5,791,541, which are hereby 
25 incorporated by reference herein, and/or by controlling the speed of various rollers, 

including rollers forming nips at the web, by drive controllers. PID control algorithms 
of the PLC preferably are used to set the tension in the various web sections, with 
information be transmitted over the LAN. An external controller may control the 
PLC, for example through an RS 232 bus. The external controller may be, for 
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The controller preferably is a PLC which is further controlled by an external 
controller. The controller may receive inputs regarding the tension in the various web 
sections and on the printing mode status of the printing units. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a graph of web tension at various sections in a prior art press, and 
is described in the background section above. 

A preferred embodiment of the present invention is described below by 
reference to the following drawings, in which: 

Fig. 2 shows a schematized view of the printing press of the present invention; 

and 

Fig. 3 shows a graph of web tension in a printing press according to the 
present invention. 

DETAILED DESCRIPTION 

Fig. 2 shows schematically a printing press 1 0 according to the present 
invention. A splicer infeed unit 12 provides a dual web, including a first web 8 and a 
second web 9. First web 8 passes through a first set 14 of printing units, while second 
web 9 passes through a second set 16 of printing units. Each set 14, 16 of printing 
units can print a four-color image, and each printing unit may be an offset lithographic 
printing unit having a blanket and a printing plate. Webs 8, 9 then pass through 
drying units 20, 30, respectively, where the web typically is not contacted but only 
heated and dried. Webs 8, 9 then pass to chill units 22, 32 respectively, where the 
web meet a first chill nip and exit at a chill exit roller. 

Webs 8, 9 then pass to slitter unit 34 which can partially cut the webs, but the 
web still passes through a slitter nip. A folder 36 can cut the combined webs into 
signatures. 

The printing press further includes a PLC 50 connected to a LAN 40. A drive 
controller 52 may be provided to control the speed of the web through the chill rolls. 



PLC 50 may be controlled and programmed by an external controller 60, for example 
a personal computer. 

While a double web press has been described above, the present invention 
could just as well work with a single web press. 
5 Fig. 2 shows possible desired tensions during a printing mode in various 

sections of press 10 for the present invention. Between infeed 12 and printing units 
14, 16, a tension of 3-4 pounds per linear inch for webs 8,9 may be desirable, while 
between printing units 14, 16 and chill units 22, 32, respectively, tensions of 2 to 3 pli 
may be desirable, while between the chill units 22, 32 and the folder tensions of 1.5 to 
10 2 pli may be desirable. 

The tension may be set using dancer rollers controlled through LAN 40 and/or 
by controlling driving nips through the LAN 40. By controlling the drive nips or 
moving the dancer rollers, tension in both printing and white web modes may be 
controlled, as is known in the art. The use of PID control algorithms is particularly 
15 advantageous for this purpose. 

Desired tensions will vary depending upon the type of press and paper or other 
web material used. 

As shown in Fig. 3, the tension during a white web can be set in various 
sections of the press using the PLC. For example, the slitter to folder section may be 
20 set at the outset at about 1.4 pli as indicated by line 71, the chill to folder section at 

1.7 pli as indicated by line 72, and the infeed to the chill units at 2.5 pli, as indicated 
by lines 73 and 74, which converge during a white web because the printing nips are 
not active. 

When controller 50 receives a signal indicating that the white web is to change 
25 to an impressions on or printing mode, i.e. that printing is to start, the controller sends 

an impulse signal to splicer infeed unit, which may have a dancer roll, to increase the 
tension setpoint of the infeed from 2.5 pli to approximately 4.0 pli, as shown by line 
74. This impulse and sudden tension rise compensates for the tension decrease 
brought about by the printing inks and solution being applied to the web, so that the 



tensions in the post-printing unit web can remain relatively stable, as shown by lines 
71, 72 and 73. The actual tension increase desired can vary as a function of press 
speed, type of press, and paper being used, and may be partially or totally 
predetermined based on actual trials, or can be based on predictive methods. 
5 If needed, web tension in the post-printing unit section can be adjusted slightly 

via the PLC to maintain tension, although large changes in tension during printing are 
not desired since print and cut quality could be adversely affected. 

When the printing units revert to the white web mode, tension is decreased in 
the infeed to printing units section, so that the post-printing unit web is generally 

10 unaffected by the end of the printing operation. 

The present invention provides advantages in press operation, since the post- 
printing unit section of the press, where web breaks and printing defects often occur, 
realizes a more stable tension environment. 

In a preferred embodiment, the tension is controlled at the infeed units by 

15 changing a tension setpoint as a function of press speed, which is an input to the PLC. 

The area from the chill rolls to the folder may be controlled using a PID control 
algorithm with the span tension as an input and the chill gain as an output. As such, 
the tension can be regulated by speeding up or slowing down a chill drive motor. The 
sequencing of the nipping rollers in different section of the press can also be 

20 controlled to optimize the tension regulating, for example by engaging the nip roller 

in the chill section the response to the changes in chill gain may be increased. The 
commands from the PLC may be on/off commands to the nip rolls, as well as chill 
gain commands and/or tension setpoint commands. 

A "white web mode" as defined herein is a mode wherein the web is running 

25 through the press but is not being printed. 
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